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Xja*3Wb4»*«6ii©xa-c^flucjB7C'j-s*-c«. 7k 
. m. ^«(cii7c§nntf. -e©f*©«ss©#Hmibr 

10 5 sr ^^ft/B^/ciS-^, C©^jll&^<t-te7 5 ^ti 
^BKbftlW^fc*. ^m#X. T)\<3>tfX<D 

iPt^r§t*77*^#ffl», £fc«;fc3g©*Bi*»c;tf*#H 

l, cn?riStfffl»*iE»DEBam-rs^ffi©i.»m*>3iffi 

[0 034] y;bn^-r^a^H27 5 s> 
20 ft:»©^4©^ffitt, JlW^©IVa. Va. VlajgKC 
JSr-57c5R©f *6a«n^!5:< ife— a«±©7c3R 
©^Kffi©*SSE. ZrO, (Cj^L-rY, o 3 *U. 5 
~4. S-t/U^i^S i^iS-^l/i'i:-/ V Y y ^A^©7K 

I^SO, c©ig-^^g(cr>*-T*^©r;^ y 

©a^S^Cj:^. ita^MCM-fb^iY, O, ft 1. 
30 5-4. S-t-il/^^Wtfcajfl-^'fby^ri-Tia^ 

SS;ffl(cfl$fiS$n. C©Wi^JS©M-fb^«3l7C^M© 

as"ca«tttt^«©*ai«ftwa , rs©'c. t^y- 

c©H4©S!S«:J:5^«ij*r«. ±^©M3© 

©*jg«ft^WCfeJ:<, JJBS^SiStat? 
40 ;un-r«t')iSt,^aft^ t l-os i C. Si 

„ N« , ^U<«B, C. X«J3M^a©IVa. Va, 
v <7^ft^T?feJ:^„ 

[003 5 ] C©04©SjS{C*jW5jfflfc*£Ha«. il 

Y, O, ftZrO, «C@SSi±SC <t 

tt«r»*«. ^Mtfi-c 8 o o 'cmsx^mwfi— ®wt* 

50 C©»4©«ffi©*Pi1MMftttlyfcSfc©J5S»*j*, 



15 

Rvmmxmx. ±j&(om3<Dm&<DY* o, 41. s 

0, ZrO, Kl^tTY, 0 3 41. 5-4. 5 *)l>% 

ttezjzSicm'&Ltcjv h y •ja*©***, sex, 

[0 0 3 6 ] ^a-r»tt*-fe 75? 
fc«XD»5<0»ffi», JSJ9BI«©IVa, Va, ViaSat 

Y, 0 3 41. 5 — 4. S^l/^ittii^CCS^Lrfc 

<£^r»i*#JB4m^ 7> : e-7*f®7ii/* , Jtt* 

KfbttiY, O, 41. 5-4. 5^;U%^WL/fcSB# 

Stft^;i/3-7^««M§ti, c<p»»Qc& 

jflo ^7*9 MoSiC, Si 

vra*«:«T*7C*0|feffc». Bfb«f* ^KtttMfb 

[0 0 3 7 ] C0^5(Dt%SJC*5W4W»^S«, 3 

-«wr^6o C©»5©«K©llI*^41fcLfca© 
[0 0 3 8 ] ®3<oi4a^6Sr5<DS4ftrfflc»6*i*± 

jasoru^yttTWSiKtt, nt^M47J^ y r 

[0 0 3 9 ].^3^7SS^t75 v?Mt£#Z:W2> 
tcZb<DmG<DStm*s mnWm<DlVai, Va, Vlaj£CC 



(9) 4WF6- 1 7 2 0 2 6 

16 

©^©r;b3*^F©wa»««c, Y, O, 4 1. 5 

-4. 5*fr%tt&ttffit¥>tesLTWtt%mu 

«*Lfc«jca7c«tt'raci4»«t'r-5. «r% % »n 

iagT'»fflttfft^©^JBffl4*ffflTSo , r, 
*-^-y-r^«ffl*y**Lfc#as»4»sc 

Sti, SSfcSftCi||i®«^*4fcoJ:9«:tt0, 

JW3*5/FCD*lWS«4^n*-CfeJ:<. *fc, JLK 

S i, N< > gKIJB, C, X«fflJtB»*OIVa, V 
a, via»WST47^©»{b«K Sfttt* SU<»S 

20 [0 040 ] C©16 CDH^btfiAMMtsaB, 51 

wesnttc^ 8 o o xmrmnmifi 

[0 0 4 1 ] y ^*iaS(*4f#4 

30 ©^»D7;l/3+2/F©««B« 4 ZrO, 0C*t^TY 
a 0,.4 1. 5-4. :5*^%i*4J:5IH^Lfc-r y 
h»J'5A07;i/3^^F©^im acx, ^n- 1 ? 

A(7>r;U33^>> F<D#«|^4S^L^S^«M44^H 
C<Dfi^Bffi4fi07/c^j|fL, MIMa!ffl4JfiLfc»(c 

a7B)»BT«c<fc4W«4-r*. hp^, »[j7ic^P4«e(D 

1. 5 — 4. StJW^LtcMft&ffitZ/JV^i-TW 

tt<o«sr^«ctt^tt©^KW4*fffl-r-5©r, 

©T;V3*i/FoW««a4^-ci^-cfeJ:<, Sfc, 
±ia®^?gSffi«^l/=i-TJ:0iS^®S4f*%, JLoS 
iC, S i, N 4 , SL<«B 4 C, Xtem%tf$m<DlV 
a, Va, VIaK«:fl|-r*7nSR©«fb«, »fc*l, SO 
50 < BIS 9 <b»©**» 6 Stiti/c^^c < 4 fe— S«_hcD*i 



(10) «fH!¥6- 1 7202 6 

17 18 

coo42] com 7 om&tttovzmmmitz. m 
» % isms t%ti^ifi % ^a*-c8 oo-ohk-ckwb* 

— MKTC*4 Q C(D^7©SK©MftMS**SL/^<Z) 
fiSJfcm &tf*aS#tttt, Jb»©!ll3©»ft<fcR*o 

[0 04 3] 

[mmmi 

(ms&m i -4s«twj i - 2 ) y 2 o 3 ictfk 

¥^*ft&0 . 3 5 Mm, 9 . 9 %«±©W 

ioo o*C£vte7kmg&2 o^%ot;u=j'>s 

tm^A i6oou ommi 1 sffSL y'u*f£t>3 o 

MPaOJttKjglBU, 050mm, Jl$4mm©R 

[0044] cn6ojwi#tt, i^rnfcwswsag * 





y* o 3 


- T CO 
ttflf8 


3 £ 
(MPa) 


HPam 1 ' 2 




1 . 5 


T + M 


1 2 3 0 


9. 5 


IISfcfll.2 


2 - 0 


T + M 


18 8 0 


1 0. 2 


SJ&0J3 


3 . 0 


T 


18 0 0 


11.4 


XS«I4 


4 . 5 


T + C 


15 2 0 


11.0 


it«« 1 


0 . 5 


M 


3 0 0 


8. 3 




6 . Q 


T + C 


5 0 0 


8 . 8 



[0 045 ] oi>T\ »6h&n«WS»#3&>6W»fv 
BBWttHUr. 4X3 x3 5mmOt*»*fHKU CO 
KH-Kio*, J I SOR 1 6 0 1 CCJrS, S&CCfctfS 
10 3«£ftfcTS8l& StfJ I SOR 1 6 0 7fCcfc£SEPB 

i kstj-. 

[0 046 ] ±8BSC*4CCOtiTX«ia«f{C«fc 0 , &ittB 

oH3e*tfc^ *t>r«ffio*^*je«Lfc.. -eo$sm 

^xroaafaogB-^cco^irw, T«iE*a. c«5: 

20 1 0 §S%ttT"C& o 3fc. 
[0 04 7 ] 

C*l ] 



[0 04 8 ] 4Rtffcfc«W3> Y« 0 3 

£3 *;U9£dtf¥*MtaO • 3 /zmO»»Silfty^3 

±OMoS^ *^ 2 *Ci5Vr*n < , 0-9 OSS 



*MM*=e-ju f*jb^t. iooo °c* -etzxm 

- t o r r JSLfcOJKSflTe. 1 6 0 0'C, ff& 

B9M 1 WfflL ^^EE*3 0MPaO«frTt«Bl, 
05 0mm, VS4mmti!)RSKffit^ffft:. 
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[0049] ctit><Dmsmz. o>mfc*B*rasK9 

— gP^Un^T&rtGC^U *>0 0. 8-1. 2 

??SE b X l> 4 C £ #5818 $ ftfc. 
[00 5 0 ] Ell &CMo£4 0SS%^tr^:3^T^ 

SS$i (T EM) tCj:2>WM&* B2K:Mo*4 0SSK« 

mm*™ l ttrngmm^mdm (sem) cd^x^ts 

■To Mo<DS«a#a&4 0S*%*«*S<fc* 



6- 1 72 0 2 6 

20 

fo(<c&1±bx\,>tc 0 

[0 05 1 } 4fc^##r, X«§9rtc<J:£eJH£ 

mcomms m&tt<D&m*m&bft^wow&( l c--&b 

it. £/c cn ^ig*©^;^ - roegffl^, Mo 
^rs* 5 6 o * r w#»aoatt i o si%ht 

[0052] &tt, ftriB<Dnst^e«^6^»f, WW 

ftlXUT, 4X3X3 5mm<DS»**fP»U, CJt,6<D 
KPKco*. J I S<DR 1 6 0 1 (CJ:SSS(c*j^«3 
jSftfcfttflE, J ISR 1 6 0 7*C££ (SEPBffij « 

[0 05 3 ] 
C*2] 



(12) 



21 



«WF6- 17 2 0 2 6 
22 





Mofft 


3 Ml 

(MP a) 


mm 

Site fa 
MPam 1 ' 3 


b' y X - X 

(GP a) 




5 


10 8 0 


4 - 3 


11.4 


nmm g 


1 0 


13 2 0 


4. 5 


11.2 




Z 0 


14 7 0 


5. 4 


9. 6 


318501 8 


3 0 


16 0 0 


6- 7 


8. 3 




4 0 


18 0 0 


11.4 


7 . 1 


mmmi o 


5 0 


17 8 0 


17.5 


E . 1 




6 0 


2 0 0 0 





5. 1 


nmw i z 


7 0 


2 0 5 0 





4 . 7 




8 0 


17 8 0 




4 . 5 


S&0J1 4 


3 0 


10 2 0 




3 . 7 


Ifctiffll 3 


0 


8 3 G 


3 . 8 


12.1 



[0 05 4] 1 5 ) 1 5 i 

3 urn, $Sg9 9. 9%«±CDMo&T (1&5K) £ft3 

IBOHfSffi|gcD*il^ii5I«CcLr, 0 5 0mm, /53 4 

coo55] mztittmmm 1 5 co««s»«ta*fss9 



40 



[0 0 5 6 ] 
[S3] 



(13) 



23 



ftffiW- 6-1 72 0 2 6 
24 





Moffi 


Mo© 
(Mm) 


3& 
(HPa ) 


a* 

wit lis 
NPani 1 ' 2 


<G P a) 


^ffi'PI 9 


4 0 


0.65 


18 0 0 


11.4 


7. 1 


mmm\ s 


4 0 


3 


8 8 0 


11.0 


6 , 9 



[0 0 5 7 ] (IKttOTl 6-2 0) Y 2 0 3 Z3*)l>% * 

¥*&ttS0. 6 5 Mm, Jf5fiS9 9. 9 KfiLbDM o 
(»*) 42 0gl%, RO*, ^4iC7^T^±^t4S 
1 /2m«T<7)Si-fe7 S v ^ffi^ * 2 0&&% 

*. lUBl!^-^ F*fflt>T, 1 0 0 0 o C$-C(i7}c^ 20 

K2 otta%©TJi/=r>a^^*r, io- 4 

torr «_h<DH£ffir , 1 6 0 0 "C, m$&f 

NIIISHL ^l/XE*30MPa(D^T«U * 
5 0 mm, mS 4 mmORffi^W«f/c 9 

[0058] cn6CD«se#«, i>-rn&*a*mjg9 



OO. 8 — 1. 2 m mSSJCttffifily fcM ot? MiC 

fflfiRtC— St-f ^»Ci tfffiS ?nfc. 
[0 0 5 9 ]»C »Jf2©RS««Sei*^6W»r, WW 

JJDXbT, 4X3X35 mmO^ffKU, Cti^O 
J I SCDR 1 6 0 1 CCJ:SS»«C*5W4 3 
J ISR 1 6 07&tJ:£ (SEPBffi) ft 

[0 0 6 0 ] 
[314] 





•fe p £ 


3 £ 
(HPa ) 


BUS 
Warn 1 ' 2 


( G Pa) 




A 1 i O j 


17 9 0 


6. 2 


1 0. 4 


Xftftll 7 


S i C 


17 0 0 


6. 4 


1 2. 0 


ggJBMI 8 


T i C 


16 5 0 


6. 7 


1 Z. 4 


£ffi50M 9 


B« C 


1 5 8 0 


7. 1 


1 5. 2 


HSSOT2 0 


wc 


17 4 0 


6. 5 


1 0. 8 



[0 0 6 1 ] (^2 1- 2 7) Y 2 O, *3*)l>% 0^M%, Sfctt ZWmO&mft.** 2 0 Sfi%^L 

S5«:srr*n<. ¥^tSffi l m mJ&Lb, ffS9 9. s/^irW^tfflt^ r;w=r>//^»Aa, iSM 



(14) 



25 



X, 1 0 0 0 , C£t?tt7ks£fwjM , T\ ■?-©&. l o- 4 1 
o r r tLbDKSgr-, fegiaS 1 6 00-C, i3JfB#fifl 
mm. :/U*JE&3 OMPaOD^T-C^O. 0 5 
Omm. J?$4mm©R®tfc^ifSl* : &fffc. 

[0 06 2] »p>ftfc«8*sf*». t»rnfcffia«S9 

9. 5%«±©®S&k©-C&-pfc,, -e©e&*ffl 



6- 1 72026 

26 

totem. cti6*a*#<oi?^a-r©»iMB«. ir^rn 

[0 0 6 3 ] Jfcle. IMB©R«8^(**»6$JK. WSJ 
JjniLT, 4x3x3 5mmOtffi*m, Cft6© 

sa3SKco#. J I s©R l 6 0 1 tcj:ssa«:*jtt5 3 

J ISR1 607Kj:5 (SEP Bffi) K 

[0 0 6 4 3 
[*5] 



• 




3 * 
(HPa ) 

■r 


mm 

SBttffl 
MPam" 2 


(GP a) 




40VO 1 ?4T i 


18 3 0 


12.3 


7. 5 


3SJ60I2 2 


4QV0 1 %\J 


18 0 0 


10.8 


7 . 2 


mmei z 2 


40VQ ( J4N b 


18 2 0 


1 0. 7 


7. 7 


nmm2 4 


40VO 1 9 A1 a 


18 7 0 


1 0. 6 


7. 9 


mmmi s 


40V0 1 %C r 


18 8 0 


11.3 


7. 6 


H&ffl 2 6 


20 VO 1 %W 
+ 20VO 1 %M o 


17 8 0 


9. 3 


S . 3 


Xttfl 2 7 


20VO 1 °/*W 
+ 20V0 1 y 9 J i 


18 0 0 


9 . 8 


8. 0 



[0 0 6 5 ] Cgmm2 8-3 2 ) Y 2 0 3 Z3*:)l% 
g| 6 ic^*rjffiS9 9 . 9 %J^±(D§«CD^K7clg 

*ltt»*-iUF*ffll^ 1 0 0 0°C£-C7j<3fl?aje2 

0WWor;W>a^t, io- 4 tor 



40 



IB. r/L^JEfca 0MPafl*ttTt»SU 0 5 0m 50 



(15) 



27 

■xhtc*-**. fMs#*w>«*. im#(aemts 



[oo67] mto<opimu^m>b9jm* wwi 

ftOXLT, 4x3x3 5m m<DM4£fHKU Cti?><D 
J I SCDR 1 6 0 1 CC<fc£Sfifc:*5tt4 3 * 



«fB8¥6- 1 7 2 0 2 6 
28 

*jS*W9iUe, J I SR 1 6 0 7 5CJ:4 (SEPBffi) 

[0 0 6 8] 
C«6] 





age?-© 

IBM 


3 A 

la 175s fie 
(MPa > 


mm 

an jm a±- 

MPam" a 


(GPa) 


sat* 2 s 


T 1 


14 4 0 


e. 7 


11.4 


SJS0J2 9 


V 


14 6 0 


5. fi 


11.1 


SffiOT3 0 


N b 


14 3 0 


5. 4 


11.6 


£&£I3 1 


T a 


14 9 0 


5. 1 


11-5 


IM3 2 


C r 


15 0 0 


5. 8 


11.2 



[0 0 6 9 ] (Sd6M3 3-3 7 ) Y, 0 3 &3*:)l>% 

-^£3SM%#tfS£*Bf<*:U ^^U- F^ffifcj: 
Ufct&5R<0*fflCC* 7 CC^-r^fiS 9 9. 9 % £Lh(D#« 

0- 4 t 0 r r«±<D*^t\ O 0 °C, « 

[0 0 7 0 ] f#6*ifc«8S#tt. C>-Thfcffi««a[9 



*%tnre*ofc. Yt*»*f<DIS*.. ^tt<DttJ£KE 

[0071] jjmc, frrfa©n®K«fe»*^6^»f, w&u 

fitlXOT, 4x3x3 5mm<DK84fBKU Cft6CD 
, J I S OR 1 6 0 1 CCcfc SSfiKltett* 3 
jafttffttfti J I SR 1 6 0 7&C££ (SEPBS) V 

[0 0 7 2 ] 
■[*7] 



(16) ^53^6- 1 72 0 2 6 



29 30 





Vn SB* 


3jS 

iff, r-/5& flf 

(MPa ) 


HPaai" J 


IKK 

(G P a) 


MMtit 3 3 


T i 


17 0 0 


7. 6 


9. 8 


mmrn 3 4 


V 


17 2 0 


6. 4 


9 . 5 


nmm 3 5 


N b 


16 9 0 


6. 2 


1 0. 2 


»mu s 


T a 


17 4 0 


5. 9 


10.1 


nmm 3 1 


C r 


17 5 0 


6. 6 


9. & 



[0075] ^tc. nwnM^{i»&m pg'J 

JDXUT. 4x3x3 5m nKDSeH-Srfmu. Cft^CD 
f*£f&Co£, J I SCDR 1 6 0 1 fCiSSiftCCfaWSa 
30 j£ftfef!*flE, J ISR 1 6 07(CJ:^ (SEPBffi) 8 

<oilJSte**^8K:5s-r. 

[0 0 7 6 ] 





OSS 


3jS 
CHPa ) 




( G P a ) 






1 9 0 Q 


11.7 


7. 6 


Sg^^I 3 9 


M 0 O 3 


19 2 0 


11.9 


7. 8 



[0 0 7 3 ] (jB5S0»3 8-3 9 ) Y 2 0 3 £3*;U% 
&c, S8^T¥^S0. 8 um®j»0&ni!Hk« 

mit«*-A Ftfflc»r, 1 o o o °c 

*r**il7C#HSi*T\ 10- 4 t o r r«± 

ostsajr, m$sss i6oou umm 1 urn ^ 

5 0mm, 4mm0Rffl*IISft^#fc o 
[0 0 7 4] f» 6ftfc«9S#«, ^Ttii>mm&9 
9. "5%J!a±<DjBKS&feCD'C*-pfc. f L/t, -eOMffi 



[0 0 7 7 ] (^#940-42) Y z 0 3 £3*;U% 



S#-;us;WcJ:0 4 8^HI(e5i2S^Lft:. ttfc, ft 



(17) 



31 



o- 1 o r t&±<omssx % mmumi e oot « 

J$B$raiB#HL ^BE*3 0MPa(^Tr*yF 
^UJ^«aSL, ^5 Omm, JS 3 4mmCDR®R#8S{fc 

[0078] fcbtiitffl&mts i^hfctBS5«sa9 



EfHPF 6- 1 7 2 0 2 6 
32 

ISA. A«lWfc««3S*K:&IIIK:jB7cShri»«c<b3W 

[0 0 7 9 ] JfcfC. fflK©R«*^f^6«JK. WffJ 
ftlXLT, 4x3x3 5mmCDKfi4ffiU, C^6© 
BCftteoS, J IS©R160 1(Ci;SIfi(C^4 3 
*tttfS£g, J I SR 1 6 0 7 (SEPBS) SK 

[0 0 8 0 ] 
[3*9] 





toss 


3& 
CHPa ) 


mm ■ 

HPam 1 '* 


fcf y 

<G Pa) 


SJMU 0 


N b 2 Ob 


18 2 0 


11.3 


8. D 




V a O, 


1880 


11.6 


7 - 5 


JCJM4 2 


T I H, 


18 6 0 


1 2- 1 


7. 7 



[0 0 8 1 ] (SdSM4 3--5 1 ) MoC 1 s <D7mWL 
fc, Y 2 0 3 *3*;I/%*tf¥i&»S0. 3 umOfflft 

«^-te^ ^ » *«9SteK:at L>M o l 0 Cc?S 30 

"T5-8 .0g«%<b«cSJ: SteS'&Ufc. C£>M£$JK 

l\ «WESiby*3-TiMoO, <oa^»5R4W 
fa. ±EiB^«**J!Mfi«*-JU F*«^T, 10 0 0 
e C^r«*^a7C#fflm^r, *<D»* 1 0" 4 t o r r 
I21±<DX£XV* SS^lS 1 6 0 0U «J#B9IH 1 F$ 
III. :/U*JE£3 OMPaflMMfTT*? h:7v**H6 
U 0 5 0mm, »S 4mm©nffiK«6IS#*Sfc. 40 
[0 0 8 2 ] »6tifc«BB«E«, l»mt«*«flC9 

aura, ikmim+wmm. &&mmn=tmHtmu: <t 

a*. ^Ks^a-rlirtccsttu ^o. 8-i. 2 

u mgSfCJBMSU^cM o IfrK MM o <D<£mm&& 



[0 0 83 ] X«0*fCcj:4ISftS 

♦att, m o swaw-e o mm% t. r tt#«4a©*» i o 

g!°/o«Tt^ o ft:*s, M o $WS# 7 0 ^fi% ^Si 
S 4#»fiCD*«»ftl U M o ^fi^ 8 0 ^m%£:a 
W L/ fc««Sf£-C t*«tf AOBtitt 3 0 gS% £ ft ^ tc a 
[Q0841 XIC, WEOPHHMmft^6«»r. WW 
ftlXLT* 4X3X3 5mm(O^M^ Cft6<0 
«»&co# % J I S©R 1 6 0 1 tc£&3A(C:btt£3 
£ftlftt& J I SR 1 6 0 7(C<fc5 (SEP Br*) 58 

OiffJ£*S**S 1 0 tCTfrTo 
[0 0 8 5 ] 
'[«I0] 



CIS) 



33 



£pHH*6- 1 7 2 0 2 6 
34 





MotSi 


3 4 

Ail f-f'W BF 

(MP a) 


mm 


USE fS? 

(6P«) 


ISffitfH 3 


5 


13 0 0 


3. 9 


1 2. 0 


nmm* 4 


1 0 


14 9 0 


4. 2 


11.7 


Hffiflt] 4 5 


2 0 


17 2 0 


4. 9 


1 0. 1 


6 


3 0 


17 9 0 


5. 6 


9. 2 


Stffiffl 4 7 


4 0 


18 8 0 


10.2 


7. 8 


Stttt4 8 


5 0 


19 0 0 


1 6. 1 


7. 0 


SS60D4 9 


C 0 


2 0 7 0 




B. 3 


MMffl 5 0 


7 0 


2 16 0 




5. 6 




8 0 


17 9 0 




4. 9 



[0 08 6 ] (HSSW5 2) «*Wtt^;U=i-T3Rtl 
^7 5 * £^#&C*fLT, MoMt4 0§l%©M 
oCl 5 VStfA 1 2 0 3 Mr2 0gI%©A 1 (N 
0 3 ) 3 - 9H 2 Q*^«^**»BC, Y 2 0 3 £3 
■*Jl/«*tr¥**HS0. 3 um<Dmt&&tis)l^~T 

tt<D««ft*f»fc. C©tf^*#i5k IE* Oft: 

a. ^m*"C8oo°c, 3mAMHiu«tTC^ 

gffc^3i74MoO, , MA 1 , 0 3 

o o •c£rra**«7c*HSWiT, ro-to 

r r &±<0X3gSrC % ififig 1 6 0 0 °C, GmmjB 1 



CO 0 8 7 ] »6tifc«Bft*B, ffl*W«9 9. 5%« 



30 



40 



ftdbIE#&tt#K: o ^ r X SlslSr .{c <fc S *Sfi*B<DEI 5E * ff 

§l%aTt*oL ^fc^^fcDIS*, Mo O, 

[0 0 8 8 ] #{C. tJ8B©Rfit«*fetef*^6-ei»r, W9J 
SlIXUT, 4x3x3 5m m©SW*f«U C<Df*ft 

J I S©R 1 6 0 1 fc£SMfite:te#3 3j& 
tfSSg, J ISR 1 6 07(a-S (SEPB© 5 

[0089] 

[in] 



50 



(19) 

35 





3iS 
<HPa ) 


«« 
ana 


as 

(G P a) 


•* 

nmms i 


17 7 0 


14.8 


9. 8 



[0 0 9 0 ] 3 ~6 1 ) ZrOCl 2 -8H 

a OiZrO, ItCftLX. Y, O a * 3 *;U%^tf <fc 5 10 
KSJRUfcYCl, ±0ffi^*««KC, 

2tc^T5-8 0$fi%<h&S<fc5CCVC 1 a cD7)c?gi£ 

**pH#8fcfc«*-c»TU */^ttOtHMH*» 

0 0 e a 3WmftlNMSl«4fl^ Y, O, £3*;U%S 

JJBS^W^JHteW*-^ F*«t»t\ 1 o o o°c$ 

<dx^k~c. «esux i6oo°a ffi$m$ i bsihl :/ 

l/^E*3 OMP aOSfrTt* 7 h ^l/XS8SL, * 
5 0 mm, I$4mm©RMiSMtf/c a 

9. 5%«±<D8ffittfc<Dr*ofc a *U"C, <^0«ffl 



^13^6- 1 7 2 0 2 6 
36 

^^3r.7$WKgSL/s ^0. 8 — 1. 2 Mm 

[0 0 9 2] s 6tc, <fc*»W, X*ia*fK: Jc£teHS 

jpgfr-C H4USfAO»£ft 3 0 SS% ft:. 
[0 0 9 3 ] &lc, MWPM^i^&W, WW 
JDXL/'C, 4x3x3 5mm®K»*ft*U C;ft,6<7) 
i#£Kco£, J I S<DR 1 6 0 1 CC<fc£SSK:*Jtf£3 
AttOTtft. J I SRI 8 07K1J:* (SEPBtt) * 

oatjsg^^a i 2 fcsw. 

[0 0 9 4] 
[«12] 



(20) ^ggjp6- 1 7 2 02 6 

37 38 







3 

CMP a) 


mm 

« ft <s 

Warn 1 ' 2 


<G P a) 


nrnms 3 


5 


12 3 0 


3.6 


11.5 


nmms 4 


1 0 


14 2 0 


4. 0 


10.2 


mmm s s 


2 0 


16 7 0 


4, 5 


9. 5 




3 0 


17 4 0 


5. 3 


8. 6 


Hffifll 5 7 


4 0 


18 3 0 


9. a 


7 . 6 


S&fi5$l 5 8 


5 0 


18 9 0 


1 5, 5 


6. 5 


3535601 5 9 


6 0 


19 8 0 




5. 3 


^ffiff] 6 0 


7 0 


2 10 0 




4.2 


nmmt 1 


8 0 


17 2 0 




3 . 3 



[0 0 9 5 ] ZrOCl, -8H 2 0<t 

#2 08«K£tt5J:5K:A 1 (NO, ) , • 9 H 2 O 

*^8oo°a 3ttnAMuea*m>. y,-o, £3* 

*nfl^r, 1 0 0 0 °C^'C{3:7k^jl7n^S^4 I 'C> 
f£ 4 1 0 - 4 t o r r fiUbDftfflBTC, 16 0 0 

•C, B#[B 1 BSfflL 7'l/XEA30MPa®^ftTr 
F:/U*«aSU #5 Omm, ffS4mm©Rj£R 

[0 0 9 6 ] f#^n/cjiS«t *I#f®K9 9. 5 56 fit 

d. ft+^^^-y-^asmttvit^faofA i, o. 



1. 2Mmgg{«SU/cVa^ RV&mLtcVftL 
ftCCOl^T X«ia»f «C i S3»»«©Blffi*tf ft o tag 

[0 09 7 ] 5fcfc % fJfB<DRStS«^^6^JBff, flfflJ 
MXLX, 4x3x3 5mm©SM4f«L/ 1 C<D8=«sf 
40 Klo# % J I S ©R 1 6 0 1 (C J: SSItcbWS 3 M 

J I SR 1 6 0 (SEPBffi) fflSS®! 

3£fe«*« 1 3 St^iT. 
[0 09 8 ] 
[*1 3] 



50 



39 





3£ 
(HPa ) 


HPara ,/J 


(G P a) 




17 4 0 


13.7 


9. 2 



[0 09 9 ] (^SS#96 3-7 1 ) Z rOC 1 2 -8H 
, OiZrO, CcStLT, Y 3 O, *3^I/%^J:5 
KUBRUfcYCl. <b©a^*jSSrtC, &H6Mct»l>* 

4^^5-8 OlHtJtfittS J: (OC 2 H 5 ) 

1^*£f#te e ±E«-&»5K*IM»*-^ F*JBC» 
r, 1 0 0 0-C*"C5i*3Ra7c»H«*"C, 1 
0- 4 t o r rfil±©X2Kt, AIS&K1 6 0 0U fit 
J$B*IH 1 »SlfIL ^BEft3 0MPa<D*frTC*y h 

050mm, J9£ 4 mm^WM 

£f#te. 

[0100] »6tlte«9S#W. t»rtit«SW*o 



!1) jftggjpe- 1 72 0 2 6 

40 

9. 5%«±©«^&fc©r*ofc. fir, -t©ffl»D 

^ft^Ua^T^fcff&U fr^O. 8—1. 2wm 

s c £#58ig£ nte 0 w©*wa* s W4 o 

[0101] fl#0«* XlRaSrCcJ:2«AS 

^enteo *te, cn6<e3Bft©^;v3-r©eatH 

j»ftrB#*sfSCD«B»3 0§I%t&-?fc o 
[0102] ^CIC. «raOR«tt«aiifl*6«Wr, WW 
4X3X3 SmmOKftSftWU Cft^cD 
20 K$Kco# % J I S<DR 1 6 0 1 CCj:S^ffltC*5^S3 
AAtflUK. J I SR 1 6 0 7 0tcfcS (SEPBS) K 

©«3Ett**« 1 4 tC^-To 
[0103] 

[*14] 



(22) ^¥6- 1 72026 

41 42 







3 * 

(MP a) 


mm 

MPatn^ 2 


fcf y to - * 
jiff fff 

(G P a) 


nmms 3 


s 


12 8 0 


3. 8 


11.8 


mmms 4 


1 0 


14 7 0 


4. 0 


11.4 


mmms 5 


2 0 


16 9 0 


4. 8 


1 0. 6 


mmm s 6 


3 0 


17 6 0 


5-5 


9. 8 




4 0 


18 8 0 


1 0. 1 


9. 1 


mmm s b 


5 0 


19 2 0 


1 6. 4 


B. 4 


SJSfll 6 9 


6 0 


2 0 5 0 




7- 6 


ISJSfll 7 0 


7 0 


2 2 0 0 




6. 9 


Hffi#J 7 1 


0 0 


10 2 0 




6. 2 



[0107] 5fctc. «TE©RaeK^«*6««fr, WW 
40 DttJLLX, 4x3x3 5mm<DK***f^HL. COK** 
tCO#, J I S<DR 1 6 0 lfc<fc£SSCC;bW5 3«£ffl 
tf&g, J I SRI 6 0 7«c«fc4 (SEPB?£) $*3SJ 

jm^zm 1 5 tc^T a 

[0108] 

t*i 5 ] 



0. R+^^^-y-cMHawa^tt^acxA 1, o 3 so 



[0104] (*&fe#J7 2 ) Z r OC 1 2 -8H, Of: 
ZrO, ICttlsX, Y, 0 3 *3*rJl>%*tf«fc5K:iBS 
L/cYCl, cbcDM^K^iC. S^^C^Jbn-TlS 

£ft£cfc^CW (OC, H s ) s ©x 

Ah Oj <DS**rt*2 0§*%&&4J:5teA 1 (O 

-CH (CH 3 ) a ) 3 ®x*-/-^*fiK*«^Ufc. 

[0105] c'oig^«SKcc«»L&^6, r>^e^r 

1 0 0 0 B C^*T?5i7K*S7C#Hm*"C, *<0« % 1 0" 4 
torr fet±6D JtSffi-C, ^MSJg 1 60 0U ffiJ#B# 
HUHJH, ^EA3 0MPad^feffK*9h^U 
X&MU 0 5 Omm, «3 4 mm<DRm«^f*£f# 

fc." 

[0106] »6*ifc«SB#B. *@*J«g9 9. 5%« 



(23) 

43 





3£ 
<HPa ) 

■ 


mm 

Wan"' 


t' ■» A-X 
(G Pa) 


nmmi 2 


1 7 E 0 


1 4. 0 


1 0. 7 



CO 1 0 9 ] 3 — 8 1 ) Nb (OC 2 H s ) 

, ©x^y^I/iffiftte, Y, O a * 3 ^il/X^CfT^tt 10 

s$m 1 6 cct^t 5-80 ttiz>&*> tcm^is 
^itp-c 8 o o *c, 4-«mftgi!yBa*m^ y, o 3 £ 

3^;b%^tfSB^S^t^;P3xriNb 2 o s co?g£- 

1 0 OOX*^5i*JRffl5E»Ha*Tr, 1 0* 4 

torr «±CDX£fir, #ef£^g 1 6 0 0 °C, S££B$ 

[oiio] «6ftfcaBs«i % i>rhtti«flR9 



*RfB8¥6 - 1 7 2 0 2 6 

44 

^^3^TWc#aL, rfPOO. 8-1. 2 
MmMSfCtoSSL/cNbtt^, &tfNb©«frB#£ 

<tt£fco*rt\ a«LfcNbffi-?-3Wffi»cc, *n-eti 

SET^ifttc, ^Nb©^tBrtCC"-gp^;l/r3^r8l 
■?**#ftU Nbi^l/nxr^fflSCc^fStbAiSMiffl 

[0111 J {fc^W, XttlttrK: 

&<Dt£&. Nb, O, tt^CCNbCcjB7cSn"CC»«C 

JHBtt. N b 6 0 fttK * r te#£4llCD»2 1 

0 §*%k(Tr & o ftifi. N b *MbP 7 0 SS%£M 

fco 

[0112] 3tfc % WEon«tt«BB*^6«I»r, 9HN 
SPXLT, 4x3x3 5mmOfl!l4*fNRU t*i6£> 

KStco*, J isoRi6onassi«:tec«3 

jAtttfWK. J I SR 1 6 0 7&tJ:£ (SEPBffi) K 

©W5@IS*** l 6 fCTfrr- 

[0113] 
[*1 6 ] 



(24) 



45 



4$BH¥6-1 72 02 6 

46 





Nbfft 


2 A 

(MP a) 


ttttffl 
MPan ,ya 


as 

(GPa) 


mmmi 3 


5 


12 4 0 


3. 4 


11.7 




1 0 


14 3 0 


3. 9 


11,2 




2 0 


16 5 0 


4. 3 


1 0. 1 


£*0»7 6 


3 0 


17 0 0 


5. 1 


9. 0 


nmmi i 


4 0 


18 6 0 


9 • 7 


7. 9 


n&mi a 


5 Q 


18 8 0 


1 6. 0 


6. 8 




S Q 


19 8 0 




5. 4 


nmm s o 


7 0 


2 0 3 0 




4 . 2 


SJ8#J8 1 


8 0 


17 7 0 




3, 5 



[0114] (mmms2) m^mnv^^^rnm.^ 

b (OC 3 H, ) j , MA i : O,- Mt2 0gt% 
(DA I (O-CH (CH 3 ) , ) 3 (DX^/^L-gS 
fc. Y 2 0 3 «r3*;l/%*tf^«LS0. 3 umCDgfl^ 

Sft&Sc^t^n^Tv Nb, 0 5 , MA 1 2 O, CD 

T\ 1 0 0 0°C^T'«**aM7C#H^*^, *©8L 1 
O'Uor rti±(DlMt, 1 6 0 0 'C, « 



9 4 »+t y t - ^-OjSJSi^ N b S^SM 1 z O 



30 



40 



fete*. c©«8»*©^=i^r(Dtefltitt, t^-rnfe 

Nb^Cjl7cSnrCiSC<!:^igfe6n/c 0 
[0116] «rK<DR«K*Mti*6^ WglJ 

ftPXLT, 4x3x3 5mm<Dt6B*f»!U t<Df£ft- 
ico^, j 1 S(DR 1 6 0 l«:j:5SfflfcteW4 3«£ 
J I S R 1 6 0 7*CJ:£ (SEPB&) 

[0117] 
[*17] 



50 



(25) 



47 





3jS 

ft ?ss 

<MPa ) 


as 

HPaw 1 ' 3 


(G P a) 


mmm a 2 


17 10 


13.7 


9. 4 



[0118] (HSS098 3-91) Zr (OC 2 H 5 ) 

WL&Y (O-CH (CH 3 ) , ) , bOJWurt 

**BS*K:»U MoO*ttW*l 8CCtkT5-8 0 
§«Ki&*<fc5«:Mo (OC, H, ) , CD^V^'D^ 

F^t, i o o o'ca-cfciTKaRilTc^H** 

"c, -ecDf^, i o- 4 1 o r r«±©jtsisr, mmum 20 
1 e 0 0 *c % m&zm 1 mm. ^^E*3 0MPa© 

[0119] ?s6tifc«»i*tt, c>rtife«a«ac9 

9. 5%«±©8fflfttfc(D-C*-Dfc. ^Lr, -eo»ffl 



«ltPB¥6- 1 7 2 0 2 6 
48 

^i^n^-Tffil^t^U ^0. 8-1. 2 

<a*«c-3h-c i jtjibteMott-T-sWttWK:, -en-en 
tg»*«gfsn/c. 

[0120] {fc^ff. X«HlFf«cJ:*»»3e 

a©*S», MoO s BS±(CMotCSSSnwiCi 

ffltt. M o 6 0 §fi% £ riSJPMA<DK» 1 0 

m u /c$i^rms<Di^ 3 0 sa% ttt-otc. 

[0121] WE<on«««Bg#^6«»r. WftJ 

fltlXUT, 4x3x3 5mm<D^Ml, cn^cD 
KSCCO*, J I S<DR 16 0 1 CC<fc &WM.lCteW2> 3 
jSffltfWK, J ISR 1 6 07fc:<££ (SEPBffi) Bfc 

^ttffisaftr^^-^fljffi^^n^naijeLft:. eLb 

<D89®feBI*« 1 8 KSW. 
[0122] 
[Si 8 ] 



(26) 



49 



WBBT 6- 1 7 2 0 2 6 
50 





Mom 


3& 

U-U 4 JS DC 

(MP a) 


5**8 

w> 1 LEX 


HP Iff 

(G P a) 


£$01B 3 


5 


13 0 0 


3- 9 


1 2. 0 


mmms 4 


1 0 


15 0 0 


4- 1 


11.7 


SMB 5 


2 0 


17 5 0 


4. a 


1 0. 3 


Sifeffl B 6 


3 0 


18 0 0 


5. 5 


9. 4 


SftffiB 7 


4 0 


18 9 0 


1 0. 1 


7 . 9 


8 8 


5 Q 


19 0 0 


1 6. 0 


7 . 1 


SJ&tfH 8 9 


6 0 


2 0 8 0 




B , 4 


nmm 9 o 


7 0 


2 2 0 0 




5- 7 




8 0 


17 6 0 




4. 9 



CO 1 2 3 ] (mf&W9 2) Z r (OC 2 H 3 ) « <bZ 
r0 2 tcStbT, Y, 0 5 £3^;U%^£fcfc5fc:lJIIi£b 30 

tcY (o-ch (ch, ) 2 ) , tcDJvy'u^s-fo 

#fc»U Mo<O^W«#40S«%£&*<fc5K:Mo 
(OC, H 5 ) , ©>fy^D^V-;l/g««:, A 1 a O 

s ©^fi#2 0ga%<fc&S<fc5CCA 1 (O-CH 
(CH 3 ) , ) 3 ©-/y^P^^wl/flSfiKSa^uyt. 

fW-C8 0 0°C, 4W«ffl«fl^ Y 2 0 3 £3 
*-rt/«dtrS»33E<fc^A3-T, MoO, , StfA 1 

F*fflt*r % 1 0 0 ox;srtt*5R«?e»H»*r, -e 

Of*. 10-Uorr K±©*fflK"C, £SiS£?SK 1 6 0 
0-C, ffi&HSHI 1 BSBB, ^l/^BE*3 0MPa©^fefrT 
T#sr *5 Omm, J¥3 4mm<£>Ri& 

[0124] »6ftfc«BBflc«, *B2tSS9 9. 5%& 



1. 2 Miaa9[K:tft«EfiL/tMoaL-?-, R^'iffiglUfcM 

SH^^*~#-<£iS^*a 1 2 o, urn* 
[0125] #ft> frfa<Dn^«^s»^6W8fr, whu 

ftQXLT, 4X3X3 5mm(D^ffSb, Z<Dtm 
teo#, J I SODR 1 6 0 15Cj:aS*R:fcW4 3jS 
tflSS. J ISR 1 6 0 7W^ (SEP Bffi) 

stes^a 1 9 5c^-r„ 

[0126] 
[«19] 



51 





3 * 
<MPa ) 


ma 

KPam ,/a 


QEJK 

(G Pa) 




18 2 0 


14.3 


9. 7 



[0127] 

3-77 h >; * saEtertJc. 

I- 'J ? **©«a£ii&«fc 0 fciS^RIU&fc^^©^ 

[01 ] 



(27) W6- 1 72026 

52 

■©as^rtfctwasjefbt^a-ritp. SOFT- 
'S t>ft.3-ffftffi.Zft.-Cl.>2><D-C. IffiKaWtU *o 

[0128] ##6g3&t&S^Ho-r«tg£--fe5 i'^ 

[0 1 ] #l^©5USWC»6ftfcyrto-7X«£--fe 
10 75? ^iS*|»©l4-? «jg%^Uft:T EM1K?*5. 
[0 2] *«W©SE»«T»6ftft:y;U=ii.T5ft«&-fe 

7j 7 ^^^©^^©a-^flua^^L/fc s e m^x 



[02] 





[3=&ffiIE#] 

CafflS] ¥/&5*P9,§2 8 B 
[#gftifIE 1 ] 

[MiE»*«H«] mat 
miEttmmmz 3 m$m 1 8 

[fflEfr£] 
[ffliErtS] 

[iS#JS18] Y z O s *1. 5~4. 5*;U%^tf 
«»3Se^^3ir»*4. JH*WI*©lva, Va, 

\aa»iK«r-B7ais©'*'*>6a«*i3ffc^a< 



©iM-n^TSMt^-fe-? 5 ^«£Ki*©iSti£. 
[*ttMIE2] 
[tfiiE*tJMBH«] HJ*ffl« 
[«iE*t*5IB*] 0 0 3 1 
[tfiiE^fc] IE IE 
CffiiErt^] 

[0 0 3 1 ] ^3-7M^-b7S ? 
&*>©* 3 ©«£»*, /§ltt{t3l©IVa, Va, VlaJfUC 
JST-53nffS©«f*>63«n/tiJ>& < £ fc— «JJLh©7csfc 
©^)S^©*7S^C. Yi 0 3 Sri. 5-4. 5*;U% 



#g§¥6- 1 72 0 2 6 



uax.tmvi*m, c ©tt$tft=&$2*g. nmmmzMLtc 

*I£#TttST-2>©-e. ^y-^-tf-^-r^JStB*^ 

tf/t/c i»t «fc < , £ . ±t EiS^ft« t?;u n 

-TJ:»)Wlr»«Ue*J*%. loSiC, Si, N„ S 
U<«B 4 C, XiZmnmgk<DlVa.. Va, vlaj&JClB 

[*«8fiE3] 
[*iiE#tmSgi«] TOffl^ 
[ffiiE*tgWlB«] 00 3 4 

[0034] y;^r.7$ft^t75 -y J'^*g^4f#-5> 
fc&©JP4 ©$¥#«, JWW#«l©IVa, Va, vla^K: 

<D&m&<D7i<.W&. ZrO, K*f^-CY 2 O, # 1 . 5 
~4. 5*Jl/%i&SJ:^IISi^0/c^ ? h iJVA.i&<D7k 

(Dmmmicj:*). iia&jgciMbfttY, o, 41. 

5~4. 5*^%^W0fcg|3^^{kyjU3-T^^ 
$t»cffi5fiX:*<-i, C©$iW&#JI©^bfttejl7c£&|g© 

j^rstim*tt^©^isfli%«fHd-rs©-c. t^y- 

£-5. C©S?4©S;a«:<fc£;g^*-C-W:. ±^©^3© 

3 etc. JJES^BSSJCTd/S.^Att 
©*S**£/VCl>Tfc,fc<, ±MSM^WL\tl> 
)\,a=.7£Vm>Wg. : &n*>. 1-2S iC, S i 
, N, . fKBB, C, XttHJB»«©IVa. Va, 
WatfsKMTS5c*©ft*MlJ. S-fbft, Suaj&Mb 
ft©*#>6jira:ft;fciJ>£< «Jit±©«iT-©-fe7 5 

[#«»jE4] 



HfflEfcMWSS*] 0 03 6 
[»iE#ffi] SEE 
[ffiJEftsg] 

[0036] y;u3^-T^^-fe^ s v zmmw^nz 

fcat>©JB 5 ©S¥&«, JiJ8#St©lva, Va, viaJSiK: 
ETT Ste*© 1 *^^^^* < <i fe— @JjLb©7t5?t 
©^i^r^a^F ©#«»*£. ZrO, {C#fl/T 
Y 2 O a %1. 5 — 4. 5*;l'%<!:&5J:5K:I!l-£Gfc 

-Y ? h i» ? A&©7}q§&, so 1 . y;i/3-^At(Dig 

*^©r ;u * u tfck?g?s* an*, r msm*mtc&t. c © 
tnwettii. flnsMMi&Jso tc&icMTtmtt sci 
*»«ir*. Jja*»^£*ie«i©»£«c 
j^^-cm^m^f^K T>*-T7K^©TJU*';ffi7k 

i§^fci5*tfc i *©^ftffit£atc «fc <0 . ±ifi^M© 
K{t®l4Y 2 O s *1. 5~4. 5*;U%^WLfcSI57> 

±a©03©S^i|a]««:. fe75^iii 

?g?i$tcr;i'5- , i'A©s©*?§^ XiaT;u^+-> F© 
;ta^r<t»3»«^^. flos.ic, si 

a N, . ^L<J3:B 4 C, 3?.ttJl»5^©IVa , Va, 
VIa^{C«TS?eR©^b«J, ^-fbt«I, ^b<«tS-5^b 

»© 6 atf ntcp a < i t — a«±©sa^© * 5. 5 .. 

[*«HiiE5 3 

[ffiiE*ta^«] mmm 
[mjEMmmmzi 003 8 
miEt>m mm 

[*SjEF*g£] 

[0 03 8] »3<0«S636»6*5©«ffi-Cffll»6n*± 

a©r y t> v&Tmmt. wa&<z>w£>?gfo*7)\>-z> <j -c 

[^«5tiiE6] 

mjEM»9S&1 0 06 1 
[ffliE^a] SEE 
[liiEl^if] 

[0 06 1 ] 1 ~2 7 ) Yj O, £3 

K. ^5tC^-r^a<. ^tiS 1 v mJW±. «iS9 9. 



(29) 



- 1 7 2 0 2 6 



9 %&±<D&m<D&m%L* mm) **h*ftwifrc4 

Mc£K) 4 8«ffl(eS3B^03rc. ate, £BJ£ 
r±ffi8B#*Sffc^:3^7»*K-;b l 0 OttgSBCc^ 

0 0 0*C*r«*««SKtfJ"C, LO'Uorr 

«±<w«fflKr , Mas 1 6 o o °c, s^B^ra i m 

m, 7'\sZKJj3 0MPa<D^ffTr£6fgU * 5 0 m 

[MDMWBS] 0 07 3 
HKDSfttJ §£JE 

[0 0 7 3 ] <§g»ffl3 8-3 9) Y, O, *3*JU% 

8 tt^n^ttao . 8 a m<D&m<D &mmm 

t, 1 0 0 0"C*r*3|BB7E8MI*l4 J 'C, 10 
"* t o r r «±©3tfflK-C, ggSSSS 1 6 0 0°C, 
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